Regulation by epidermal growth factor of human squamous cell carcinoma plasminogen activator-mediated proteolysis of extracellular matrix.
The interaction of epidermal growth factor (EGF) with specific cell surface receptors initiates biochemical events in target cells which result in cellular proliferation and differentiation. In this report the regulation of extracellular-associated plasminogen activator (PA) production by EGF in human squamous cell carcinomas and its influence on tumor cell-mediated degradation of extracellular matrix (ECM) is described. The studies utilized the vulvar carcinoma cell line A431, which possesses an unusually large number of EGF receptors (EGF-Rs), and two A431 EGF-R expression variants (A5 and A7), which contain up to 20-fold fewer cell surface EGF-Rs. EGF enhanced the production of urokinase (u) PA activity by two- to threefold in A431 tumor cells, in a concentration-dependent manner, following a 24-h treatment, as determined by substrate hydrolysis assays, while no changes in tissue-type PA occurred. In contrast, A5 and A7 tumor cells failed to demonstrate such a response. Time course studies of the EGF-mediated induction of uPA activity in A431 tumor cells indicated that within 8 h after exposure to EGF, a twofold increase above basal untreated control levels was observed using the substrate hydrolysis assay. EGF increased the steady state levels of uPA mRNA threefold in A431 tumor cells following a 24-h treatment, while in contrast, no such response was observed in EGF-R variant tumor cells. In accord with an EGF enhancement of uPA mRNA levels in A431 tumor cells, a similar increase of two- to threefold in the de novo synthesis of [35S]methionine-radiolabeled uPA was observed by immunoprecipitation following EGF treatment, while no measurable increase was observed in the EGF-R tumor variants. A431 tumor cells progressively degraded [3H]glucosamine-radiolabeled bovine corneal subendothelial ECM in the presence of EGF, resulting in 8.7-, 4.3-, and 1.7-fold increases above untreated control values, after a 48-h exposure to 100, 10, and 1 ng/ml of EGF, respectively. In contrast, A5 and A7 tumor cells did not demonstrate an increase in ECM degradation in the presence of EGF, even though these tumor cells possessed the ability to degrade ECM in the absence of the growth factor. The observed increase in ECM degradation mediated by EGF in A431 tumor cells was dependent upon the presence of plasminogen and could be inhibited by an anticatalytic uPA monoclonal antibody.(ABSTRACT TRUNCATED AT 400 WORDS)